Introduction
Accessory lobe of the liver (ALL) is congenital ectopic hepatic tissue mostly due to embryonic heteroplasia, though in rare instances an ALL may occur after trauma or surgery. There are two types of ALL: an accessory lobe joined to normal hepatic tissue and a lobe that is completely separate (1) . An ALL, and especially a completely separate ALL, is rarely clinically and is difficult to diagnose before surgery, so it is easily missed or misdiagnosed. Hundal noted that from 1925 to 2006 there were 18 cases of an ALL diagnosed after surgery or biopsy (2) . The current authors report 3 additional cases that were positive diagnosed by computed tomography (CT) and magnetic resonance image (MRI) and synthesized images.
Case report

Case One
Chest films for a 59-year-old female showed a mass in the lower right costophrenic angle with distinct margins and a uniform density. The mass was thought to be a benign tumor in the pulmonary basal segment. An ultrasound was performed to differentiate the mass from a subphrenic mass. The exam showed a lesion occupying the right posterior lobe of the liver with indistinct margins, a uniform echo, and blood flow. This was thought to be a benign tumor possibly originating from the liver. Unenhanced MRI scan: T1-weighted imaging (T1WI) showed an irregular mass in the right posterior lobe of the liver, all of its margins were distinct except the inboard part. The mass had a homogeneous signal ( Figure 1A ). T2-weighted imaging (T2WI) showed that the mass had the same signal intensity as normal liver tissue and a homogenous signal; vascular opacities were apparent inside ( Figure 1B) . Coronary scanning showed distinct margins and a low signal line demarcating the mass from normal liver tissue ( Figure 1C) . Vertical scanning showed a mass connected to the right lobe by a stalk of tissue ( Figure 1D ). MRI diagnosis: Pedunculated ALL.
Case Two
A 20-year-old male visited the hospital due to coughing and a fever. Plain films showed an irregular mass in the right lower lung field; its margins were distinct and it had a uniform density, and there was a clear line demarcating it and normal liver tissue (Figure 2A Case Report and a uniform density. Hepatic veins were connected to the inferior vena cava ( Figure 2B ). Delayed phase: The mass was demarcated from normal liver tissue by an enhanced line ( Figure 2C ). CT diagnosis: Completely separate ALL.
Case Three
A 9-year-old female was brought to the hospital due to coughing, expectoration, and a fever lasting 3 days. The clinical diagnosis was pulmonary infection. Plain films showed a lesion occupying the right lower lung field; its density was uniform and most of its margins were distinct except at the surface of the diaphragm. T2WI showed a quasi-circular mass in the right posterior lobe of the liver; its margins were distinct and its signal intensity was homogeneous and the same as that of the right lobe of the liver ( Figure 3A) . Coronary scanning showed a mass located at the rear of the right lobe with its base connected to the right lobe and a continuous vascular structure inside ( Figure 3B ). Sagittal scanning showed that the mass connected to the right lobe via a wide base, and vessels heading to the right lobe were apparent ( Figure 3C ). MRI diagnosis: Sessile ALL.
Discussion
The mechanism of ALL
Meckel reported several cases of ALLs (3). An ALL is an anatomical abnormality that is rarely seen and is mostly the result of embryonic heteroplasia (4,5), though in rare instances an ALL may occur after trauma or surgery (6) . As a type of congenital anatomical malformation, ALL occurs very rarely because it is associated with an autosomal recessive gene with a very low frequency. Anatomical research through necropsies of 172 rats confirmed this genetic theory (8) . Currently, there are two hypotheses of the mechanism of an ALL: (i) the embryonic liver curls outwards and forms an accessory lobe during the embryonic stage of development (10) or (ii) an accessory lobe arises from intra-abdominal hypertension caused by the development of the tunica muscularis recti and the enlargement of the liver (11). normal liver tissue that is most often seen in the thorax or pelvic cavity (4, 13, 14) ; or (iv) a pinpoint atopic ALL (< 10 g) that is most often located at the margins of the liver or even gallbladder wall. An abdominal ALL, and especially a right abdominal ALL, is reported relatively frequently. There are few reported cases of an ALL located in the thorax or pelvic cavity (5, 15, 16) . In the 3 cases reported here, the ALL was connected to normal liver tissue: 1 case involved a pedunculated ALL while
Classification of ALL
There is little literature about the classification of ALL. ALL can be classified into two types according to Stattaus (1) : an accessory lobe joined to normal hepatic tissue or a completely separate accessory lobe. An ALL can also be classified as pedunculated or sessile.
There are several types of ALL that are classified by volume and weight (4, 6, 12) : (i) a bulky ALL (> 31 g) connected to the liver via a stalk of tissue or wide base in the subphrenic or perihepatic zone; (ii) a small ALL (11-30 g) connected to the liver via a wide base on the surface of the liver or around the right posterior lobe; (iii) a completely separate ALL with no connection to The mass had the same density as normal hepatic tissue and was demarcated from normal liver tissue by an enhanced line.
2 involved a sessile ALL. Classified by volume and weight, 1 case involved a bulky ALL while 2 involved a small ALL. All of the accessory lobes were located at the posterior costophrenic angle and on the surface of the liver.
Clinical features
Most patients with an ALL have no symptoms and are seldom diagnosed in the early stages. Most ALLs are discovered unexpectedly during surgery or autopsy. The rate of ALL detection is increasing thanks to advances in imaging equipment and the greater prevalence of physical examinations (5, 15, 16) . Patients with an ALL and no complications have no symptoms or physical signs but may occasionally present with acute stomachaches, recurring stomachaches (1), precordial pain, nausea, or vomiting (17) . Though these problems are worse than the dyspnea caused by an ALL in the thorax (18), they are not specific indicators of an ALL. The clinical manifestations of an ALL depend on complications, such as torsion of an ALL, traumatic rupture, or infarction (6). Torsion of an ALL is most frequent and severe complication. Most patients with torsion of an ALL visit the hospital complaining of a severe stomachache due to hemadostenosis, vascular obstruction, ischemia, putrescence, or even rupture and bleeding (19) (20) (21) . During the 7th and the 8th week of embryo development, which is when the muscular layer of the abdominal wall is formed, development of an ALL in the embryo may obstruct the closing of the umbilical ring (3, 10) , which is why most ALLs are associated with acromphalus. ALLs are also associated with congenital biliary atresia (22) , congenital diaphragmatic defects, and angiocavernoma (8) . Most reported cases of an ALL involve females ranging in age from newborns to 75 years. One of the current cases involved a male while the other two involved females. The male was age 20 while the females were age 9 and 59. One was diagnosed with an ALL based on a CT scan after a physical examination while the other two were diagnosed during a CT/MRI scan.
The diagnosis of ALL
ALL is rarely seen clinically and is difficult to diagnose before surgery (2) . It is often misdiagnosed because most patients with an ALL have no symptoms (8) .
Many cases of an ALL were mis-diagnosed as an intraperitoneal tumor, pulmonary tumor, or diaphragm tumor (23) (24) (25) . The position of an ALL varies in each individual. An ALL is typically detected and diagnosed via plain films, contrast enhancement, radioactive species, type-B ultrasound, CT, or MRI (5, (26) (27) (28) . Most previous cases of ALL were diagnosed by pathology after surgery (23, 26, 29) , though a few were diagnosed by imaging before surgery (4, 27, 28, 30) . Rapid advances in medical imaging equipment such as that used for ultrasound, CT, MRI, PET, and especially multislice spiral CT (MSCT) and MRI multiplane imaging provides more accurate information for diagnosis of an ALL, including its size, shape, classification, position, and blood supply. Thus, an increasing number of patients with ALL can be accurately diagnosed in the early stages or before surgery (5, 31, 32) . A look at the CT and MRI findings from the 3 current cases indicates that: (i) according to CT/MRI scanning and enhanced scanning, the substantive part of the accessory lobe had the same density or signal as normal liver tissue; (ii) the ALL had distinct and smooth margins, with complete demarcation; (iii) the ALL was connected to normal liver tissue via a stalk of tissue or base; (iv) flowing-void vascular imaging was apparent during MRI scanning and venous imaging was apparent during enhanced CT/MRI scanning. An ALL connected to normal liver tissue can be accurately diagnosed based on these findings, though diagnosing a completely separate ALL is difficult since it cannot be readily differentiated from a mediastinal neoplasm or peripheral tumor.
Differential diagnosis
An ALL connected to normal liver tissue can be readily diagnosed based on CT/MRI characteristics though diagnosis of a completely separate ALL is difficult. In order to make an accurate diagnosis, factors such as size, shape, position, whether complications are present or not, and the type of complication should be considered. In terms of position, (i) an ALL in the thorax should be differentiated from a tumor of the pleura, lungs, chest wall, or diaphragm (1, 4, 24, 26) while (ii) an ALL in the pelvic cavity should be differentiated from a benign or malignant tumor of the pelvic organs (33) and (iii) an ALL on the surface of the liver or abdominal organs should be differentiated from pathological changes in the liver, gall bladder, pancreas, spleen, or adrenal glands (13, 22) . Most patients with an ALL have no clinical manifestations and the ALL may be large enough to jostle surrounding organs. This is completely distinct from an invading malignant tumor that destroys surrounding tissue and metastasizes to distant organs. Differentiating a completely separate ALL from a benign tumor is difficult without a pathological examination after surgery.
Patients with a pedunculated ALL may suffer acute stomachaches, abdominal distension, nausea, vomiting, or shock while they have complications of reversion, hemorrhage, or infarction (5, 6, 25, 28, (34) (35) (36) (37) (38) . Since such an ALL can easily be mistaken for an acute abdomen or abdominal tumor, CT or MRI imaging should facilitate differentiation.
Complications
Patients with an ALL may have overt symptoms or their lives may be in danger if they have complications (39) . Reported complications include reversion, infarction, hemorrhage, fracture, hemangioma, biliary atresia, gallbladder torsion, hepatic dysfunction, diaphragm defects, and acromphalus (40) . Whether complications are present or not and the type of complication relate to the patient's age and the type, size, and position of the ALL. Most infants with an ALL also have congenital acromphalus, congenital biliary atresia, or gallbladder torsion (22, 41) . A pedunculated ALL carries a higher incidence of reversion than the other types of ALLs. Severe congestion and blood stasis result from an insufficient blood supply, vastly increasing the incidence of vascular ruptures (10, 21) . In cases of an ALL, one complication is often joined by others, just as reversion of an ALL occurs concurrently with infarction and rupture (17, 20) . Complications of an ALL can be classified as acute or chronic complications; the former are caused by strenuous exercise or trauma (6, 28, 38) while the latter, such as persistent hepatic dysfunction (40), do not appear in the early stages but do present as the ALL develops.
Treatment and prognosis
There is no need to treat patients with an ALL who have no symptoms or complications (13) . A liver transplant or resection of the ALL should be performed for patients with serious complication at birth such as acromphalus, biliary atresia, or gallbladder torsion (42, 43) . Resection of the ALL should be performed in adults with serious complications. Patients are reported to have a satisfactory prognosis. There is no need to treat patients with a sessile ALL connected to normal liver tissue or completely separate ALL if they have no symptoms or complications. If a patient is diagnosed with a pedunculated ALL, surgery should be performed as soon as possible in order to avoid unexpected complications.
